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ABSTRACT- For a nation's economy, power is perhaps the most critical aspect. An successful 
photovoltaic (PV) power generation system needs to be built in order to satisfy increased energy 
requirements. PV module performance is very weak, and the dynamics are nonlinear, due to 
variations in solar irradiance and temperature. When running the machine at its full power point 
(MPP) the performance of the PV process can be enhanced, and this can be done by 
implementing strategies for the lower power points (MPPT). This article deals with the 
application of an MPPT approach based on fluid logic. In this method, MPPT monitoring 
mechanisms for PV power generation are introduced, such as Perturb & Observe (P&O) MPPT 
and Fuzzy-MPPT (FMPPT). FMPPT efficiency is contrasted to P&O MPPT performance. 
Provided that FMPPT can cope with nonlinearity and map the MPP more accurately and easily, 
it performs better than P&O's MPP Tracking technique.

Keywords: Maximum Power Point, Control Algorithms, Fuzzy Logic, INC, P and O and 
irradiance, Photovoltaic systems, Mathematical model, Fluctuations.

1. Introduction

Solar PV electricity generation is nowadays one of the areas of burning science. A increasing
emphasis on climate change, public benefits and decreased PV system costs contributed to strong 
improvements in Photovoltaics use. An powerful PV system with an accurate maximum power 
point tracker is to be built to meet the increasing energy demand. In a PV system, a PV module 
and a power electronic converter system with a control mechanism allow the transition of solar 
energy to electricity. Due to changes in solar radiation and temperature the power production of a 
pvc cell fluctuates greatly. PV cell properties are nonlinear with a current voltage (I-V) and a 
power voltage (P-V). 

A PV module has an excellent operating point, known as maximum power point (MPP), 
that depends on the cell operating temperature and the level of irradiation. The poor energy 
transfer performance of PV modules can only be improved if a PV module can be run on their 
MPP. The PV module output varies irregularly from its maximum power point when a direct 
relation between source and load is made. Using an effective unit, known as the maximum power 
point tracker, the PV power can be used functionally to obtain the picture of usable pv power. A 
strong MPPT algorithm and an effective control system must be used to create the computer. For 
adjusting the solar input voltage, MPPT uses DC-DC converters to ensure that the power 
transmission at the highest power point matches the maximum power transmission.  Several 
methods have been published in the literature for full power monitoring for PV power 
applications. 
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These techniques [1] differ in many ways, including sensors required, complications, 
cost, efficiency range, convergence speed, implementing hardware and popularity. MPPT 
algorithms are simple and easy to implement, but they suffer from disadvantages such as slow 
convergence speed and constantly oscillating the MPP output. The P&O algorithm suggests that, 
if a duty cycle or the cycle is lowered depending on the change in PV voltage, the system is 
operating around a region near the maximum power point. If the point on the left side of the 
MPP is a higher tariff then the operating point will be moved to the right side of the MPP. This 
causes the system output to oscillate around the maximum constant power point. A fuzzy logic 
based maximum power tracking algorithm has been developed to prevent this oscillation and to 
achieve stable and stable output at the output of the PV power generation system. MPPT based 
on fuzzy logic is capable of handling PV systems nonlinearity and uncertainty. Fuzzy MPPT-
based logic has several advantages, which mean that the accurate model of the PV panel is not 
necessary and that its performance is better. This paper looks at ways to optimize the monitoring 
of points by means of fuzzy logic. The control algorithm uses the excellent representations of 
knowledge and the ability to deduct fuzzy logic to address conventional approaches' 
disadvantages.

The main objective of this paper is to explore the Conventional MPPT algorithm and fuzzy 
(FMPPT) technique of Perturb and Observe (P&O) in order to produce an improved MPPT 
controller. The MPP of the PV module is tracked using a smart maximum power point tracking 
technique with the use of a fuzzy logic controller. The results of P&O MPT and FMPPT analysis 
and comparison are analyzed on the basis of MATLAB/Simulink software in a power generation 
PV system.

2. Related Works

Various investigations are underway using traditional models and executional algorithms of 
MPPT controller[2] which emphasise disruption and observation (P&O)[3,4], modified 
P&O[5,6], short-circuit fractional power[7], fractional open circuit tension[8], control sliding 
mode[9,10], and incremental conductance. The research has now been carried out. The P&O 
algorithm has traditionally been used, but this method has been shown to have difficulty tracking 
the MPP when sudden changes in the sunlight have occurred. Algorithms based on artefacts like 
the fuzzy logic and neural networks have also been used, as well as optimisation algorithms 
including the glowworm swarm, ant colony and a bee colony. They are the most important in this 
field. These algorithms are part of the soft computing technique and are easy to use with 
embedded systems. In addition, MPPT Controllers in hybrid power systems have been 
commonly used to evaluate various control techniques based on neural networks, fugitive logic 
and particle swarm optimization. The efficacy of these check techniques has been shown in order 
that actual power control and energy system applications obtain a quick and reliable response. In 
modelling and applying the MPPT controls, the application of new control and optimization 
techniques can be studied for power and energy systems.
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3. Methodology
Maximum power point tracker is a device which extracts from the solar module the maximum
power possible. When the PV module in a system is used, the load on which it is connected
determines the operating point. The operation point of the solar module shifts, as the solar
irradiation and temperature vary throughout the day. The load must be adjusted to track the MPP
which can be achieved using the maximum power point tracker, to achieve maximum power. By
changing the DC-DC converter duty cycle to match the load impedance of PV module
impedance, MPP tracker varies the electric point of the module. It guarantees the transmission of
maximum power to charge. A standalone power generation system for low load demand consists
primarily of a PV module, boost converter and the MPPT mechanism. It generates an
uncontrolled DC voltage when the solar module is radiated. The DC-DC boost converter is
supplied with this voltage to adjust the voltage. When the load impedance matches the source
impedance, maximum power is transferred to load. The matching of impedance is done by
changing the boost converter operating cycle, which results in a load impedance adjustment to
the PV module power output. Figure 1 represents a clear schematic diagram of the PV system.

Figure 1: Block diagram of PV power generation system.

The operating point of load, which is set by the intersection of their I-V curves with their load 
line as seen in Figure 2, is then connected directly to the PV module. For two separate load 
resistance values, there are two operating points A and B. Power is less than the full power at 
these two stages. This shows that the PV module operating point relies on load. The operation 
point adjusts as the load varies. The MPPT technology pulls the MPP load operating stage.

The expression for source impedance (Ri) can be written as:

The impedance at maximum power point can be calculated from the following equation.
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Figure 2: I-Vcurve showing different operating point

Where, R is the load impedance, Rmpp is the characteristic impedance of PV module. The Ri 
should be same as Rmpp at an given operating condition for maximum power transfer. The 
MPPT techniques are classified by their functions, such as simplicity, type of control strategies, 
convergence speed, cost efficiency and the required number of sensors. Among various 
techniques of the MPPT, this paper investigates the simplicity, ease of implementation and 
number of necessary sensors in Perturb and observation (P&O) MPPT and fouzzy, logic-based 
MPPT.

Perturb & Observe MPPT technique

By increasing or reducing the service cycle of the converter, the P&O process will conflict with 
the system. When the performance of the PV module increases or decreases, the perturbation 
occurs in the same or other direction.  The maximum power tracker records the maximum power 
state continuously. The present disturbance is determined by the sign of prior disturbance in this 
technique. If last disturbance increases power, then the disturbance should go the same way. As 
seen in Figure 3, otherwise the disruption direction is reversed. The disruption happens again and 
again before the MPP is attained. The disruption dimension is often kept small to keep the power 
variance small. Figure 4 displays the P&O algorithm.
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Figure 3 P-V characteristics showing perturbation direction

Figure 4: Flow chart of P&O algorithm
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Fuzzy MPPT technique

Thanks to their ability to manage machine nonlinearity, fuzzy smart MPPTs based on logic have 
been giving further focus. The FuzzyMPT (FMPPT) has been shown to be more suitable to 
monitor MPP than traditional algorithms on PV systems, considering the lack of precision 
modelling of PV modules and the variability in the efficiency of the PV system due to the 
differences in irradiance and temperature. Uncertainty such as unmodelled physical numbers, 
nonlinearity and unexpected modifications to the PV device operating spot can be resolved by 
FMPPT. This MPPT technique increases the variable steps of the service cycle and thus the 
photovoltaic system's efficiency. The principle of this algorithm is to measure the variables 
according to the pitch value of the photovoltaic module power-voltage characteristic. It then 
gives the correct service cycle value.

The fuzzy controller has three physical blocks, namely fusion, rule deduction and defluence. The 
suggested framework contains error(s) and error(s) input variables of the FLC, while FLC output 
varies in the operating period. Based upon the chosen input and output vector, architecture 
considerations and usefulness of the fuzzy MPPT algorithm. The FMPPT algorithm's output 
variable is typically used as an operating command to alter the operating point of the PV module 
to optimise the output of power. The P-V curve slope of the PV module and adjustments in this 
incline are the most widely used input variables for MPPT. The inputs can be determined as 
follows as the pitch disappears on the MPP:

Where, Ppv and Vpv represent the power and voltage in P-V curve respectively. The Flow chart 
of fuzzy logic based MPPT is given in figure 5.

In the course of fugging, the input variables e & ce and the output variable / assigning the 
membership function values are translated into language variables. These variables are 
represented at various fuse levels: NB (negative big), NS (negative small), ZE (zero), PS 
(positive small), PB (negative small), etc (positive big). This work takes into consideration 
triangular membership features which presuppose that only one dominant fuzzy subset exists for 
each unique input. FMPPT modelling is a variation of if-then rules for fuzzy inputs which relies 
on the heuristic meanings of rules. Experimental information about the problem or features of the 
PV system are used to define fuzzy laws. Input Member Functions The number of laws depends 
on the number of linguistic variables. 25 fouzzy management laws are included in this report. 
Fuzzy inference method executes a composition mechanism that formulates a rational judgement 
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using useless rules that produce a control output. In this work with Max-Min composition 
operation Mamdani fuzzy inference approach has been used.

Fig 5: Flow chart of fuzzy logic based MPPT.

4. Results and Discussion
In MATLAB/Simulink Applications the models for PV Power Generation using P&O MPPT

and FMPPT. In this work, the Sun Power E18 305 PV model is modelled on the features of 
current voltage (I-V). The PV model has the characteristics of power voltage (P-V). The system's 
output is evaluated under both permanent and intermittent environments. A study of two MPPT 
regulation methods has been explored. The PV module runs at 25 μC and 1000 W/m2 
respectively, with a solar irradiation stage. I-V characteristics of the PV module in normal test 
conditions are presented in Figure 6. The short circuit current is 5.96 A and 64.08 V respectively, 
from the simulation data. The module's maximum power point is 303.42 watts with a max. 
output current and voltage of approximately 5.496 watts and 55.2 watts.

Figure 7 presents the I-V curve of the solar module with a fixed temperature and different 
irradiation. Simulation findings demonstrate that the output current and voltage of the PV 
module increases as irradiation increases. As a result, the PV output power net increases with 
radiation increases at constant temperature. There is a special maximal output power at specific 
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light intensity, called the maximum power point for photovoltaic cell. The findings show that 
with operating temperature and light intensity, the power output of the photovoltaic modula is 
changing.

Figure 6: PV celloutputcharacteristicswith varying irradiance

Figure 7: MPPT output
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5. Conclusion

This paper introduces the concept of a fugitive logic-based maximum power point tracker 
that can work in different scenarios. The results of the simulation of PV modules show that solar 
radiation and temperature differ greatly in PV cell performance characteristics and output 
capacity. To run the PV module in its full point of operation, the maximum produced power can 
be passed to the load connected through the boost converter output terminal. To monitor MPP, 
two MPPT strategies have been applied, namely upsetting MPPT observing and fuzzy logic 
dependent MPPT. Evaluated and comparated the efficiency of these MPPT techniques. From the 
results of the simulation, the fuzzy logic based maximum power point tracker offers more 
reliable MPP monitoring and a quicker speed for convergence. While P&O algorithms are 
quickly implemented, they are not easy to deal with environmentally variable conditions as 
opposed to fuzzy MPPT. Phase size is set in Perturb and Observe. If the running point converges 
to MPP, the device oscillates about the max point because the operation period is gradually rising 
or declining. In comparison the variable phase size of FMPPT makes a steady response to the 
MPP monitoring even though the PV module features change. The results of the simulation show 
superior efficiency in the smart maximal power point monitoring strategy based on fuzzy logic.
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